Background Although there have been many studies of work demands and self-reported job strain, few have examined incident physician-diagnosed mental ill-health (MIH) by detailed occupational group.
Introduction
Although there has been great interest in recent years in the relation between mental ill-health (MIH) and psychosocial factors at work, many studies consider only concurrent self-report of MIH ('work stress') and job demands; reviews differ as to whether reporting bias inherent in this approach importantly limits conclusions about causality [1, 2] . Recent studies, recognizing this problem of attribution, have attempted to implement objective measures of job stressors and/or independent outcome ascertainment. In Denmark, data on affective and stress disorders were identified from a psychiatric register [3] and on anti-depressant medication from a prescription register [4] and linked to job information recorded in existing work place surveys. In the UK, psychiatrists and occupational physicians reported new cases of MIH, together with occupation, to a voluntary surveillance scheme, from which rates could be calculated by occupation, using work force data as the denominator [5] . Other studies have used self reported MIH (for example from the Canadian Community Health Survey) and related it to occupational title [6] , or have related scores from mental health symptom questionnaires to objective assessments of job demands [7] . Few studies have considered occupational demands as a precipitating factor for new onset substance use or psychotic disorders: in the UK surveillance scheme 9% of occupationally related new diagnoses reported by psychiatrists were substance use disorders and 3% psychotic illness [5] . Historically, psychotic behavior has been associated with certain high exposures, to carbon disulphide [8] and manganese [9] for example, while chronic exposures to solvents have resulted in higher than expected rates of organic brain damage [10] .
The work described here used a data linkage algorithm, developed initially for the study of new onset adult asthma [11, 12] , to identify occupations associated with a new episode of MIH and to examine whether 'at risk' occupations differed for men and women or by type of disorder (affective illness, substance abuse or psychotic disorders). The analysis concentrates on new onset ('incident') cases to reduce the likelihood that any relation between MIH and occupation reflects simply the type of job chosen by someone with existing mental health problems.
Methods
The study was considered and approved by the Health Ethics Board of the University of Alberta.
Information was linked from Workers' Compensation Board (WCB) claims and administrative health records that included data on diagnosis from physician billing, outpatient records or hospital discharge summaries. In the province of Alberta, Canada, where this study was conducted, all residents are covered by the provincial heath care plan, with central billing, and there is a single WCB (the Alberta WCB), which covers the great majority of the workforce. MIH was defined by specific codes mentioned on a billing/discharge record. These did not imply that MIH was necessarily the sole or major reason for the physician contact.
Occupation coded to four digits on the Alberta WCB coding (based on the 1980 Canadian Standard Occupational Classification) [13] was extracted, where recorded, for all accepted WCB claims in those aged 18-65 years during the 10 years from January 1995 to December 2004. Every WCB claim was used, irrespective of the injury or illness giving rise to the claim: none was explicitly for MIH. The occupation at the time of the WCB claim was used as a proxy for the job at the time of new onset MIH occurring in the 12 months before the claim.
All diagnoses of mental health recorded in the administrative health database were identified. The coding used was essentially that of ICD-9. The codes used to indicate the outcomes of interest were 290-319 (all MIH); 300, 308, 309 or 311 (affective disorders: neurotic, adjustment and depressive disorders and acute reactions to stress); 291, 292, 303-305 (substance abuse, including alcohol and drug psychoses) and 290, 293-298 (psychoses, excluding alcohol and drugs).
Data were linked using the unique personal health number given to each Alberta resident. For each WCB claim, we established whether (i) there had been a MIH diagnosis for affective, substance use or psychotic disorder in the 12 months prior to the claim; (ii) there had been a diagnosis of any MIH (codes 290-319) during a three year 'run-in' period (the period from 12-48 months prior to the claim); (iii) the person making the claim had been resident in Alberta and registered with the heath care authority in each of the 5 fiscal years leading up to the claim. If there was more than one WCB claim in the 12 months after the MIH diagnosis, the earliest was taken. If there were different types of incident MIH (for example, both substance use disorder and psychotic disorder) associated with a WCB claim, both were included. If, during the 10 years of WCB claims considered, a subject had a period of 3 or more years between diagnoses of MIH she/he was again considered 'incident', and, as such, the analysis was essentially of person-claims rather than of individual subjects.
The analysis was restricted to incident person-claims; person-claims for which there had been a diagnosis of MIH during the 3 year run-in period were excluded, as were the person-claims that did not meet the residency requirement of 5 fiscal years. The incidence by age and sex was calculated for each of the three outcomes of interest (affective, substance use and psychotic disorders). Age-adjusted relative risks (RRs) were calculated for 21 major occupational groups and then for four digit occupational codes, using log-binomial regression. Risks were calculated for men and women separately. Occupations with <250 workers in our study were considered too small to allow us to reach useful conclusions but were combined together as a comparison group of 'rare jobs'. We took a probability <0.05 to indicate significance. The analysis was carried out within SPSS/PASW version 18.
Results
A total of 615 484 person-claims were identified in which the PHN could be matched to administrative health records; the worker had been resident in Alberta in the 5 fiscal years prior to the WCB claim and the claim contained a (coded) record of the occupation at the time of the claim ( Figure 1 ). Amongst these, 199 118 (32%) were excluded from the analysis of new onset ('incident') disease as they had a record of MIH during the 3 year run-in period: the proportion was much higher (47%) for women (78 153/166 636) than for men (27%: 120 965/448 789). In those without such a history, an incident diagnosis of affective disorder was much more common than of substance use or psychotic disorders (Table 1) . Women were about twice as likely as men to have a diagnosis of an affective or psychotic disorder, while men were somewhat more likely to have a substance use disorder. Affective disorders were most frequent in women aged between 25 and 35 years and men aged between 35 and 55 years. Substance use disorders had the highest incidence, for both men and women, in the age range 25-35 years, while incident psychotic disorders decreased somewhat with age, particularly in women. Table 2 shows the number of incident cases for 21 occupational groups by diagnosis. The age-adjusted RR of each outcome is shown, where the 'rare jobs' collectively formed the comparison group to which risk was related. Incident rates for these 'rare jobs' were very close to the overall rates as shown in Table 1 . For affective disorders, the rates were 5.3% for men and 11.0% for women; for substance use disorders, 1.0% for men and 0.8% for women; and for psychotic disorders, 0.2% for men and 0.3% for women.
Comparison of the age-adjusted RR for the 21 occupational groups in Table 2 indicated that the occupations at risk differed with type of disorder, and also that, for affective disorders some occupations appeared protective (at least for men). For both men and women, employment in social science occupations was associated with increased risk of affective disorders as were sales and service jobs for men and clerical work for women. An excess risk of substance use disorders for men clustered in logging and forestry, mining, quarrying, oil and gas, construction and a group of occupations labelled craft/ equipment. No occupational group was associated with an increased risk of substance use disorder in women. Psychotic disease was increased in service work in men (and, with the same risk but not significantly, in women) and in agricultural work in women (with the same risk in men). Risk of affective disorder was significantly reduced for men in occupational groups labelled as machining and product fabricating and of substance use disorder in men working in medicine and health. The risks for occupations coded to four digits are shown in Tables 3-5 . For men there were 15 occupations significantly associated with an increased risk of affective disorder and six associated with decreased risk. For women the only significant effects (six) indicated excess risk; no occupation was protective. Risks for both sexes are shown in Tables 3-5 where either (or both) had a risk significantly above or below 1.00. This allows assessment of whether a risk of the same order was seen for both men and women even if, because of small numbers in one sex in that occupation, only one reached significance. For receptionists/information clerks, for example, the risk was elevated in both sexes but only significantly for women. Among government inspectors and hostesses/stewards, risk was elevated in both sexes but only significant for men. In contrast, only women (and not men) appeared to be at increased risk when working as a systems analyst, a hairdresser, in a group of occupations in 'other farming/ horticulture/husbandry' or as a welder. Male bus drivers were more at risk than female (within sex strata), as were waiters, guards and watchmen and bakers. Occupations in which risks of affective disorders were reduced for men included cabinet makers, motor vehicle mechanics and plumbers: in all of the six occupations in which men had a significantly reduced risk, the risk for women was greater than the null (i.e. >1.00).
The incidence of both substance use and psychotic disorders was much lower than for affective disorders, and with such rare events, even a single case could give rise to a raised RR with a confidence interval that excluded 1.00. To avoid focusing on such events, a significantly increased risk is shown in Tables 4 and 5 only if it is based on three or more cases.
Substance use disorders were rarely associated with occupation in women as seen in the broad occupational groups in Table 2 and confirmed in the analysis of four digit codes as shown in Table 4 . Only three codes showed an excess, a group of jobs 'related to management', in receptionists/information clerks (who also had an increased risk of affective disorders) and in female service station attendants. Among men, increased risks of substance use disorders were notably clustered, with three different occupations being identified in each of forestry/ logging; mining, quarrying, oil and gas; metal workers and material handlers and packaging. Chefs and cooks were also at increased risk (significantly for men) as were painters (either in construction or elsewhere) with the excess risks for men unlikely to have arisen by chance. Male truck drivers also appeared to be at greater risk. Graduate nurses and police/detectives were at decreased risk of developing substance use disorders. Few occupations were associated with increased risk of new onset psychotic disorder, in either men or women: no occupation had a significantly decreased risk (Table 5) . Women (but not men) in community welfare operations were at increased risk, as were a group of sales women and women in miscellaneous personal service occupations. Amongst both men and women, chefs and cooks were at increased risk, significantly so for men.
There was also an increased risk for male boilermakers and in construction painting.
Among the group coded as 'laborers not elsewhere classified', some 6.3% of male person-claims, an increased risk was seen for affective disorders (1.16), substance use disorders (1.82) and psychotic disorders (2.02) (as shown in Tables 3-5) . Among the smaller number of female person-claims with such an occupational code (2.6%) the risks again exceeded 1.00 (affective, 1.03; substance use, 1.69; psychotic, 1.33) but not significantly.
Discussion
We have demonstrated that some types of work carry a higher risk of new onset MIH, that the type of work at risk differs by diagnosis, and that risk can vary importantly between men and women doing apparently similar work. There are many limitations to both the data used and the conclusions that can be drawn. First, we are using occupational titles only: previous studies of new onset asthma using the same approach [11, 12] extended the analysis by adopting an asthma-specific job-exposure matrix. However, this initial study of MIH was designed merely to identify types of occupation that would merit further inquiry. Second, we have considered a large number of statistical tests, creating the possibility that some of our results are 'significant' by chance.
No previous study appears to have reported job titles to the degree of detail used in the four digit occupational analysis reported here. The study most closely aligned to ours considered all first-time diagnoses of affective disorders or stress-related conditions in hospital admissions and outpatient cases aged 18-65 years and computed adjusted RR by (two digit) occupational code, for men and women separately [14] . They concluded, as we do, that women had a higher risk of affective disorder and that the risk of developing affective disorder varied across occupations, with the risk profile influenced by sex. Although we aimed to compare occupational risks for MIH in men and women, we do not know if the work done by men and women within the same job title was identical, whether they were working similar hours or the circumstances of their home life [15, 16, 17, 18] . The apparently protective effect for affective disorders of certain craft trades for men has not been reported previously, but theories based on job demands and decision latitude would predict that workers able to exercise their skill within largely their own control would be buffered from MIH [19, 20] .
Very few studies have considered the role of occupation (or occupationally related life styles) as a precipitating factor in substance use or psychotic disorders. In the present study, the low rates of substance use disorder in nurses and the police forces might reflect a bias, with physicians being unwilling to record diagnoses that would have an adverse effect on employment. Similarly, the higher-than-expected number of truck drivers with substance use disorders may well reflect a closer monitoring for these substances.
The strength of the study lies in its size, with the large number of subjects permitting analysis by four digit occupational code, and in the use of health data that includes both family physicians and hospital care, but there were also limitations. First, there were sectors of the labor market (primarily the federal government, the armed forces, banks) that were not covered by the WCB, and for jobs in agriculture, coverage was optional. Second, we were looking at the job recorded in a WCB claim occurring after the diagnosis of new onset MIH. This is acting as a proxy for the job at the time of the diagnosis and in the weeks and months before. In designing the study we argued that a worker was more likely to change his job after a WCB claim than after a diagnosis of MIH, and that taking the job from a claim shortly after the diagnosis was to be preferred. However those with severe MIH may have left the labor market immediately and so not be included here (resulting in an underestimate of incidence). Third, if MIH and/or use of psychoactive medication is associated with injury (as suggested for falls in women [21] and for agricultural injuries in men) [22] WCB claims may be more likely for those with new onset MIH, resulting in an overestimate of incidence. Not all work-related injury results in a WCB claim [23] , and it might be that those with MIH were more likely to claim following injury, but it is unclear whether such a tendency would differ with occupation. Fourth, people with new onset MIH may change jobs to less selective and/or more hazardous ones in the period between the diagnosis and the claim, in part explaining, perhaps, the high rates of new onset MIH in laborers not elsewhere classified. Apart from such changes shortly after diagnosis we can, by excluding prevalent cases (those with MIH in the 3 year run-in period), largely rule out the selection into occupations of people who were already recognized to be ill. But, unlike studies of first ever psychiatric diagnosis [3, 14] , we cannot be certain that there had not been a more distant diagnosis of MIH. Finally, it takes some leap of faith to assume that any relationship observed between jobs of WCB claimants and MIH will apply equally to workers without a WCB claim. Despite these limitations, we drew three broad conclusions, worth testing elsewhere, from these analyses. First, for men, but not for women, certain jobs, apparently involving skilled work with appreciable control and autonomy (cabinet makers, motor vehicle mechanics and plumbers) appear to protect against physician diagnosed affective disorder. Second, at least in Alberta, substance use disorder may be considered an occupationally related disease, being clustered in occupations that entail physically demanding heavy work often carried out in work camps far from urban comforts and interests. As such, they may be amenable to worksite interventions. Third, the use of such data for surveillance may bring back into focus hazards largely unrecognized in North America. The finding of psychotic disorders in painters appears to support earlier concerns about the effects on the central nervous system of repeated exposures to paint solvents. The unexpected increase in cases of psychosis in boilermakers, though based on small numbers, might also suggest some mechanism of toxicity, here to metal fume.
In the analyses of occupational risk factors for physician diagnosed disorders, the challenge is to find relevant occupational data that is routinely collected for large numbers of the workforce. Despite many problems of interpretation, occupation has long been taken from death certificates for mortality analyses and, in Nordic countries, it has been possible to link physician diagnoses to census or other workforce data. The analyses presented here give further credence to the value of using well-collected and relevant occupational data in the surveillance of occupational morbidity.
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Why I became an occupational physician ...
My first contact with occupational health came at medical school in Newcastle. As part of the undergraduate curriculum we all went to visit a workplace. My visit was to Thermal Syndicates Limited, a company manufacturing fused silica and other glass products in Wallsend. I remember walking through vast production areas, climbing over enormous piles of sand, and being intrigued about the process of turning sand into useful products. At the time I thought I was getting a half day away from studying but the fact it remains one of the more memorable parts of my undergraduate years suggests something stuck. I later volunteered to lead a group of students on another workplace visit to the Hayhole Lead works also in Wallsend so my interest in occupational health was obviously piqued by this early exposure.
My next real contact was when working as a junior doctor in South Shields in the 1980s, a place which seemed to be awash with impressive pathology. One of the more notable conditions I remember seeing was mesothelioma, a consequence of the local docks and merchant marine. From there I moved to a job as a registrar in Newcastle upon Tyne, part of which was with David Hendrick in the chest clinic where I learnt about the clinical aspects of occupational lung disease. The cases that stick in my mind most were the investigations of fibrosing alveolitis and hypersensitivity pneumonitis. I visited barns and rooted around looking for mouldy hay and I learnt how to take blood from a pigeon and prepare it for an inhalation challenge. I then moved into a research job, also supervised by David Hendrick, looking at asthma and airway responsiveness among shipyard workers and apprentices at the VSEL yard in Barrow in Furness. I was fascinated by the process and the sheer scale of the operation. I took every opportunity I could to get out into the shipyard and look around, including acting as a 'bag man' for the hygienist on the project for a week.
My next move was to the Institute of Occupational Health at Birmingham, to the joint training job with Lucas Industries which allowed me to express the frustrated engineer within trying to get out. Not only would people allow me to go into their workplaces and see how some of the most complex pieces of machinery in the world were built but they actually seemed to enjoy my interest. The university component of the job allowed me to become involved in research and teaching, which I enjoyed, and I got to see some fascinating clinical cases of occupational lung disease in the Birmingham Chest clinic. I was hooked.
In hindsight, I was lucky. I almost stumbled by accident into a job which suits me well. The variety of work and intellectual stimulation continues to keep me enthused. There were decision points when I had to actively select occupational health, but as other contributors to this column have mentioned, serendipity certainly played its part.
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